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Introduction 

 About 130 of the ANL ZPR/ZPPR critical assemblies have now 
been modeled in “As-Built” geometry for Continuous-Energy 
Monte Carlo analyses 

 

 Two types of assemblies 

– Clean Physics Benchmarks 

– EMC (Engineering Mock-up Cores) 

 

 Various physics measurements 

– K eff, Control Rod and Control Rod Positions, Na Void 
Reactivities, βeff, spectral indices, … 

 



Performance of ENDF/B-VII.0 for Reference Critical 

and Subcritical Configurations of ZPPR-15C and -15D 

Reference 
Configuration 

Loading 

Measured Excess 
Reactivity ± 1σ (₵) 

Measured Excess 
Reactivity ± 1σ (pcm) 

Calculated Excess 
Reactivity ± 1σ (pcm) 

[C/E – 1] ± 1σ 
(%) 

15C 
L-166 

9.2 ± 0.1
(a) 

52 ± 
1.0

(a)
 

100
(b) 20 ± 3 -0.032 ± 

0.003
(a)

 
0.100

(b) 

15C 
L-167 

-35.84 ± 0.1 -183 ± 
1.0

(a)
 

100
(b)

 
-215 ± 3 -0.033 ± 

0.003
(a)

 
0.100

(b) 

15D 
L-185 

9.8 ± 0.1 67 ± 
1.0

(a)
 

100
(b)

 
182 ± 3 0.115 ± 

0.003
(a)

 
0.100

(b) 

15D 
L-184 

-7.1 ± 0.1 -46 ± 
1.0

(a)
 

100
(b)

 
80 ± 3 0.126 ± 

0.003
(a)

 
0.100

(b) 

 



Trend in the C/E bias on keff for the four phases of ZPPR-15 



Sodium Void Worth –  

ENDF/B-VII.1 vs. JENDL-4.0 U-235, Na 
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ZPPR-10A Sodium Void Worth 
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ZPPR-13A Sodium Void Worth 
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ZPPR-12 Sodium Void Worth 
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Summary 

 Although very limited results have been presented herein, this 
activity is a “work-in-progress” 

 

 Availability of these high fidelity models can provide sensitive 
tests of evaluated data libraries. 

 

 


